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Specif Icat ion 

Electrical Connector 
Technical Field 

[ 0001 ] The present invention relates to an electrical connector 

including a pair of housings and a pair of connecting terminals 
installed within the housings, said housings being detachably 
coupled with each other to establish an electrical connection. 
Technical Background 

[0002] In order to retain accommodated connecting terminals 

within a housing, locking lances are usually provided within the 
housing. In order to further improve the above mentioned locking 
of the connecting terminals within the housing, it has been proposed 
to insert a rear holder into a rear portion of the housing. The 
rear holder serves to prevent the connecting terminals from being 
removed. It has been further proposed to provide locking lances 
within the rear holder. 

[ 0003 ] In general , a pair of housings each having a connecting 

terminals installed therein are coupled with each other, and the 
coupled condition is maintained by means locking mechanisms provided 
on the housings. Usually the rear holder does not have any roll 
in this coupling, and therefore the rear holder could not be locked 
sufficiently. Moreover, when a locking arm is provided on the 
housing, a size of the housing is liable to be large and a height 
of the housing is increased. 

[0004] The applicant of the instant application has proposed, 

in Japanese Patent Applications Nos. 2002-57638 and 2003-3995, a 
locking mechanism in which a locking arm is provided on a rear holder 
coupled with one of a pair of housings and this housing is locked 
with the other housing by means of the locking arm . Then , the housing 
with which the rear holder is coupled is sandwiched between the 
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rear holder and the other housing, and the assembly is hardly 

decomposed accidentally. 

Disclosure of the Invention 

Problems to be solved by the Invention 

[0005] In the above mentioned electrical connector, when the 

rear holder is coupled with the housing, but the housings are not 
clamped with each other, the locking arm extends outwardly from 
the rear holder and electric wires are liable to intertwine with 
the locking arm and the locking arm might be bent. 
[0006] The present invention has for its object to provide 

an electrical connector, in which the above mentioned problems can 
be solved and a locking arm provided on a rear holder is arranged 
as a bridging member and a pair of housings are coupled with each 
other by locking the rear holder with the housing by means of the 
locking arm. 

Means for Solving the Problems 

[ 0007 ] In order to attain the above mentioned object , according 

to the invention , an electrical connector comprising a main housing 
and cooperating housing each having connecting terminals installed 
therein, said connecting terminals being connected to each other 
by engaging these housings with each other, characterized in that 
a rear holder is coupled with a rear portion of the main housing 
to prevent the connecting terminals installed therein from being 
removed backwardly , that a locking arm having a resiliency is provided 
on the rear holder such that a free end of said locking arm extends 
forwar*dly,_said locking arm being locked with a locking portion 
of the cooperating housing and said free end of the locking arm 
is inserted into a part of said main housing, and that a locking 
claw is provided on the locking arm at a middle portion thereof 
such that the locking claw is engaged with the locking portion of 



3 



the cooperating housing. 
Merits of the Invention 

[ 0008 ] In the electrical connector according to the invention , 

the free end of the locking arm provided on the rear holder is inserted 
into a part of the main housing and the locking claw provided at 
the middle portion of the locking arm is engaged with the locking 
portion of the cooperating housing to lock the main housing and 
cooperating housing with each other, and therefore the free end 
of the locking arm does no more extend outwardly, and as long as 
the locking condition is released, the housings are not decomposed 
and furthermore the rear holder is not accidentally removed from 
the main housing. In this manner, a much more positive coupling 
can be attained. 

Brief Description of the Drawings 

[0009] Fig. 1 is a perspective view showing a rear holder of 

an embodiment of the electrical connector according to the invention . 

Fig. 2 is a cross section view of the rear holder. 

Fig. 3 is a perspective view depicting a main housing. 

Fig. 4 is a cross sectional view of the main housing. 

Fig. 5 is a perspective view showing a condition in 
which the rear holder is temporally engaged with the main housing, 
while a portion is cut away. 

Fig. 6 is a cross sectional view of Fig. 5. 

Fig. 7 is a perspective view showing a connecting 
terminal to which an electrical wire is connected. 

Fig. 8 is across sectional view depicting the temporally 
engaging condition while the connecting terminals are installed 
within the housing. 

Fig. 9 is a perspective view showing a condition in 
which the rear holder is finally engaged with the main housing. 
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Fig. 10 is a cross sectional view of Fig. 9. 

Fig. 11 is a cross sectional view illustrating a 
condition in which the main housing is engaged with the cooperating 
housing. 

Fig . 12 is a perspective view showing another embodiment 
of the rear holder. 

Fig. 13 is a cross sectional view depicting a condition 
in which the main housing has been engaged with the cooperating 
housing . 

Fig. 14 is a cross sectional view showing a condition 
during the engagement of the main housing with the cooperating 
housing . 

Explanation of Reference Numerals 



[0010] 

1 rear holder 

2 main body of rear holder 

3 locking lance 

4 locking arm 

5 locking claw 

6, 6' projecting portion 

7 front end 

21 main housing 

22 connecting terminal accommodating holes 

24 opening 

25 hole 

28 lock-releasing push portion 

32, 42 connecting terminal 

41 cooperating housing 
Best Mode of the Invention 

[ 0011 ] Figs . 1 and 2 are a perspective view and a cross sectional 
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view, respectively showing a rear holder 1 of an embodiment of the 
electrical connector according to the invention. The rear holder 
1 includes a frame- like rear holder main body 2, and at one end 
of the rear holder main body there are formed resilient locking 
lances 3 having claws 3a in such a manner that two columns each 
having 16 locking lances are arranged symmetrically viewed in a 
vertical direction. These locking lancers 3 are inserted into 
terminal accommodating holes formed in a main housing. 
[0012] At a middle of an upper wall of the rear holder main 

body 2, there are formed two locking arms 4 such that rear ends 
of these locking arms are fixed to the rear holder main body 2 and 
free ends of the locking arms extend forwardly. The locking arms 
4 have resiliency and are slightly curved. At a middle portion of 
each of the locking arms 4 there is formed a locking claw 5 which 
is to be engaged with a cooperating housing. On an upper surface 
of the locking arm 4 there is formed a rib-like projecting portion 
6 which extends from a middle portion of the locking arm to the 
rear end. Furthermore, a front end 7 of the locking arm 4 is formed 
to be inserted into a part of the main housing, and a projection 
8 is formed on a lower surface of the front end 7 . 
[0013] On side walls of the rear holder main body 2 there are 

formed locking claws 10 for finally engaging the rear holder with 
the main housing, and on upper and lower surfaces of the rear holder 
main body 2 there are formed four engaging claws 10 for temporally 
engaging the rear holder with the main housing. 
[0014] Fig. 3 is a perspective view showing a main housing 

21 and Fig. 4 is a cross sectional view of the main housing. Within 
the main housing 21 there are formed terminal accommodating holes 

22 at positions corresponding to the engaging lances 3 of the rear 
holder 1 in such a manner that each of two columns of holes includes 
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16 holes for accommodating the connecting terminals . In front walls 
23 of the terminal accommodating holes 22 there are formed openings 
24, through which flat blade-like tips of corresponding connecting 
terminals are inserted into the terminal accommodating holes 22 . 
At a front end on an upper surface of the main housing 21 there 
are formed hole portions 25 into which the front portions 7 of the 
locking arms 4 of the rear holder 1 are to be inserted, and at openings 
of the hole portions 25 there are provided projections 26 which 
correspond to the projections 8 of the locking arms 4 . 
[0015] At an opening of the main housing 21 into which the 

rear holder 1 is to be inserted, there is formed a lock -releasing 
push portion 28 having a contact portion 27 for releasing an engagement 
explained later by pushing the projecting portions 6 of the rear 
holder 1 . The lock-releasing push portion 28 is formed in a shape 
of a bridge to have a resiliency. On both side walls of the main 
housing 21 there are formed elongated holes 29 corresponding to 
the locking claws 9 of the rear holder 1 . Furthermore , in the main 
housing 21, there are formed temporally engaging recesses 
cooperating with the temporally engaging claws 10 of the rear holder 
1, but these recesses are not shown in the drawings. 
[0016] Fig. 5 is a perspective view showing an assembly of 

the rear holder 1 and main housing 2 1 in a temporally engaged condition , 
while a part of the assembly is cut out , and Fig . 6 is a cross sectional 
view of the assembly. The rear holder 1 is inserted into the main 
housing 21 from a rear side and is engaged with the main housing 
21 at a middle of the main housing in a temporally engaged condition . 
In this temporally engaged condition, the temporally engaging claws 
10 of the rear holder 1 are engaged with the temporally engaging 
recesses of the main housing 21, and therefore the rear holder 1 
is stably coupled with the main housing 21. The locking lances 3 
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of the rear holder 1 are positioned in front of the openings of 
the terminal accommodating holes 22 of the main housing 21 and the 
front end 7 of the locking arms 4 are inserted into the openings 
of the hole portions 25. 

[0017] When a female type connecting terminal 32 having an 

electric wire 3 1 connected thereto as illustrated in Fig . 7 is inserted 
into a terminal accommodating hole 22 of the main housing 21 through 
the rear holder main body 2, a connecting portion 33 positioned 
at a front end of the connecting terminal 32 and having a movable 
contact strip pushes a locking lance 3 as shown in an upper column 
of Fig . 8 , and then is further inserted inwardly . In this condition , 
a rear edge of the connecting terminal 33 is locked by a claw portion 
3a of the locking lance 3. 

[ 0018 ] Figs . 9 and 10 are perspective and cross sectional views , 

respectively showing the finally engaged condition. After 
inserting all connecting terminals into the terminal accommodating 
holes 22 while the rear holder 1 is in the temporally engaged condition , 
the rear holder 1 is further pushed into the main housing 21 into 
the finally engaged condition, in which the rear edges of the 
connecting portions 33 of the connecting terminals 32 is pushed 
by the locking lances 3 and are inserted into the front ends of 
the terminal connecting holes 22 and the connecting terminals 33 
are prevented from being further extended forwardly by means of 
the front walls 23. 

[0019] The locking arm 4 is inserted into the hole portions 

25 of the main housing 21 and is prevented from moving upward, and 
the projection 8 is engaged with the projection 26 to fix the front 
end 7 firmly. In this condition, the locking arm 4 is biased to 
move upward. During the movement of the rear holder 21 into the 
finally engaged position, a relatively large force is required to 
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insert the rear holder 21 due to the engagement of the projection 
8 with the projection 26, and therefore a user can know that the 
rear holder 1 has been properly inserted into the finally engaged 
position. 

[ 0020 ] Fig . 11 is across sectional view depicting the condition 

in which the main housing 21 has been engaged with a cooperating 
housing 41. The cooperating housing 41 has male type connecting 
terminals 42 installed therein, and these male type connecting 
terminals 42 have been inserted into corresponding female type 
connecting terminals 32. The cooperating housing 41 includes 
locking claws 43 which are engaged with the locking claws 5 of the 
locking arms 4 of the rear holder 1 . 

[0021] The main housing 21 is inserted into a hood portion 

44 of the cooperating housing 41, and the connecting terminals 32 
and 42 are engaged with each other to establish the electrical 
connection . Upon engaging the main housing and cooperating housing 
with each other, the locking claw 5 of the locking arm 4 is resiliently 
moved downward, and after passing through the locking claw 43 of 
the cooperating housing 41, the locking claw 5 is returned into 
the original position to engage the locking claws 5 and 43 with 
each other. In this manner, the main housing 21 and cooperating 
housing 4 1 are firmly locked and this locking condition is not released 
accidentally . 

[0022] In order to release the locking condition, the 

lock- releasing push portion 28 provided on the main housing 21 is 
pushed downward with fingers. Then, the locking arm 4 is moved 
downward by means of the contact portion 27 of the main housing 
21 and the projecting portion 6 of the locking arm 4 to release 
the engagement of the locking claws 5 and 43 . Then, the main housing 
21 is pulled out of the cooperating housing 41. 
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[ 0023 ] Fig . 12 is a perspective view showing another embodiment 

of the rear holder. In this embodiment, a projecting portion 6' 
is provided at a free end of the locking arm 4 such that the projecting 
portion 6 ' extends upward. In the finally engaged condition, a top 
end of the projecting portion 6' is brought into contact with a 
rear surface of the lock-releasing push portion 28 of the main housing 
21. 

[0024] In the present embodiment, in the finally engaged 

condition shown in Fig. 13, the top end of the projecting portion 
6 ' is directly brought into contact with the lower surface of the 
lock -releasing push portion 28, and therefore when the 
lock -releasing push portion 28 is pushed downward, the locking claw 
5 of the locking arm 4 is moved downward and the engagement of the 
housings can be released. 

[0025] Furthermore, in the present embodiment, when the main 

housing 21 is engaged with the cooperating housing 41, the locking 
arm 4 is resilient ly bent and passes under the locking claw 43 as 
illustrated in Fig. 14, and during this movement, the top end of 
the projecting portion 6 ' is also moved downward and is once removed 
from the lock-releasing push portion 28. When the engagement has 
been completed , the locking arm 4 is moved upward due to its resiliency 
and the top end of the projecting portion 6 ' hits the lower surface 
of the lock-releasing push portion 28 to produce a rather large 
click noise. By monitoring this click noise, a user can confirm 
that the engagement has been completed. 

[0026] I the embodiments so far explained, the locking arm 

4 of the rear holder provided on the main housing 21 is used to 
engage the assembly of the main housing and cooperating housing 
with the cooperating housing 41, but according to the invention, 
it is also possible to insert a rear holder into the cooperating 
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housing and the locking arm provided on the rear holder inserted 
into the main holder 21 may be locked with the rear holder inserted 
into the cooperating housing, 

[0027] In the above explained embodiments of the present 

invention, the locking arm 4 provided on the rear holder 1 inserted 
into the main housing 21 is engaged with the cooperating housing 
41, the rear holder is hardly removed during the assembling. 
Moreover, a height of the housing can be reduced upon compared with 
the known connector in which the locking arm is provided directly 
on the main housing 21, and the connecting terminals can be 
accommodated into the main housing without play. Furthermore, if 
the rear holder 1 is not completely engaged with the main housing 
21 , it is no more possible to fix the locking arm with the cooperating 
housing 41, and thus a user can know that the incomplete insertion 
of the rear holder 1 into the main housing 21. 

[0028] In the above embodiments , there are provided two locking 

arms , but according to the invention the number of the locking arms 
may be selected at will. For instance, when only one locking arm 
may be provided . In this case , it is preferable to provide the locking 
claw 5 immediately above the locking arm 4 to attain a symmetry. 



